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1 INTRODUCTION
The Feasibility Study (FS) for the East Waterway (EW) Operable Unit (OU) has been

developed under the regulatory framework of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA). Consistent with CERCLA requirements, the
selected alternative must substantively comply with applicable or relevant and appropriate
requirements (ARARs), which include the Washington State Sediment Management
Standards (SMS). The SMS are the Washington State standards for remediating sediments

under the Model Toxics Control Act (MTCA). This appendix provides a brief description
ofdeseribes the methods and procedures for establishing cleanup levels under the SMS and;
and-alse-discusses how the EW selected-EXV -alternatives developed under CERCLA -will

comply with SMS requirements.

The preliminary remediation goals (PRGs) presented in Section 4 of the FS were developed

following a process consistent with the tocomplrwith the SMS for determination of cleanup
levels! under Washington Administrative Code (WAC) 173-204-560. The SMS cleanup levels
are determinarionis-performed-by-based on risk-based threshold concentrations. background

concentrations, or practical quantitation limits, &

4 s-Linder 3MS, cleanup
tevels are based on the lower determining-thesediment cleanup objectives (SCO; discussed in

3 of this appendix). The cleanup levels are initially set at the SCO. If the SCOis not

technically possible to attain, or would result in net adverse environmental impacts, then the

aAs described in Sections 2, 3, snd 4,

total polvehiorinated biphenvls (PCBs) and dioxins/furans currently have cleanup levels

based on natursl backeround concentrations, which mav be difficult to achieve based on the

best-estimate nredictions of sediment concentrations in the FS (e.g. see FS Section 9. Under

the SMS term “cleanup level” is analogous to the CERCLA

uses the term “cleanup level” for

term “PRG” used in the main text of t}

consistency with the SMS. iz

he FS. This appendix
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Introduction

both CERCLA and SMS thers are provisions to address the influence of site-specific factors

including the consideration of new information. fn-the sbsence-of regional- backpround
values-clesnup-levels {he-PRGe) for these COGs are-based-on-the 360 in-the EVWL FS, For
some-of these GG the SG0-is net-technically possible to-achieve-As descritbed-in Sections
234 total-polyehlorinated biphenyls (BGCBsand-dioxins/furans- cuwently bave cleonup
~which-mav-be

ditfioult to-achieve based-on-the best-estimate predictions-of sediment-concentrationsin-the

levels-based-on-unatisinable navurel background-or PQLconcentrations,

FS-{egyree-ES-Section 87

Based on preliminary evaluations, the EW OU cleanup is expected to comply with
MTCA/SMS for protectiveness of human health for direct contact (remedial action objective
[RAQ] 2), protection of the benthic community (RAO 3), and protection of higher trophic
level organisms (RAO 4) by achieving the PRGs for these RAOs. Following source control
and remediation efforts, surface sediments in the EW OU are not currently predicted to

attain all natural background--e+23E-based PRGs for protection of human health for

seafood consumption (RAQO 1), due to modeling assumptions about the ongoing contribution
of elevated concentrations from diffuse, nonpoint sources of contamination that contribute

to regional background concentrations. However, : the

'ee Ways:

e Post-remedy monitoring may demonstrate sediment concentrations lower than
currently predicted, and PRGs identified in this FS may be attained for certain

chemicals in a reasonable restoration timeframe. If necessary, the restoration

timeframe needed to meet the PRGs could be extended beyond 10 vears i consistent

e Sediment cleanup levels (SCLs) may be adjusted upward emceif EPA-approved
regional background levels are established for the geographic area of the EW (see

Section 4 of this appendix). Considering that regional background values h

not yet been determined for the EW, such adjustments could occur in the Record of
Decision (ROD)

3-or subsequently as part of a ROD amendment or

2 Nete that-nope-of the-altersatives-ie predicted to achieve the 500 for these chendeals; thevefore; this-appendix

bo-ary-ofth
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Introduction

Explanation of Significant Differences (ESD)-: :++, Consistent

with the bullet above, the restoration timeframe needed to meet the SCLs could be

extended beyond 10 years i consistent with

#__In-additien-{Following remediation and long-term monitoring, if the U.S. e ;:Odrmtattted(; E}g”eted + Level: 1 + Aligned at: 0.25" +
naent at: .

Environmental Protection Agency (EPA) determines that no additional practicable
actions can be implemented under CERCLA to meet certain MTCA/SMS ARARs,
EPA may issue a ROD Amendment or ESD providing the basis for a technical
impracticability (TI) waiver for specified MTCA/SMS ARARs under Section
121(d)(4){C) of CERCLA, .

Because it is not known whether, or to what extent, the SMS ARARs for total PCBs and

dioxin/furans will be achieved in the long term,
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2 SEDIMENT CLEANUP OBJECTIVES

The SMS outline procedures for establishing the lower bound for cleanup levels, called the
SCO. Multiple exposure pathways, background concentrations, and PQLs are all considered

when determining the SCO, as follows:

WAC 173-204-560 (3) Sediment cleanup objectives. The sediment cleanup objective for a
contaminant shall be established as the highest of the following levels:
(a) The lowest of the following risk-based levels:
(i) The concentration of the contaminant based on protection of human health as
specified in WAC 173-204-561(2);
(ii) The concentration or level of biological effects of the contaminant based on
benthic toxicity as specified in WAC 173-204-562 or 173-204-563, as applicable;
(iif) The concentration or level of biological effects of the contaminant estimated
to result in no adverse effects to higher trophic level species as specified in WAC
173-204-564; and
(7v) Requirements in other applicable laws;
(b) Natural background; and

(¢) Practical quantitation limit.

As summarized in Tables 4-43 and 4-34 of the FS, RAOs swere-established under CERCLA. for

this F'S are consistent with the & to-be-consistent-with-

¢ Risk-based threshold concentrations (RBTCs) associated with RAOs 1 and 2 were
established in a manner te-be-consistent with WAC 173-204-560(3)(a)(i)

¢ RBTCs associated with RAO 3 were established i a manner te-be-consistent with
WAC 173-204-560(3)(a)(ii)

¢ RBTCs associated with RAO 4 were established i a manner te-be-consistent with
WAC 173-204-560(3)(a)(iii)

s PO Ls were established to be consistent with- WAG- 173-204-5305(14)
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Sediment Cleanup Objectives

Based-en-WAG-$73-204-560(3 ) snd-values from the Washingten-State- Department-of
Ecology-{Eoology)-Sediment-Clearnp User's Manual (SCUM-H-(Eeolopy-20175,the 56O
wonld-be-established based-on notural beckground for ol PCBs 3.5 micrograms per
kilogram [ugihel dryweight-fdwil end the POL for diexins/fursns {5 nanograms [ngl toxie
sguivalent- I TEQY kg dw)-because these ave the highest-of the three 8GO lovels for these
sompeunds-The arsenie-5G0-is-alse-established st-notural - backgreund; but the Eeology~
derermined natural beckground concenivation-of 1l-milligrams per-kilogram (melka)-is
achisvable-based-on-best-sstimate FS-model results and - therefors; the sstablishment of 3 G3L

value is-not requived-As diseussed-in Section-4-of the metn body of the TS5, EPA has
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3 CLEANUP SCREENING LEVELS

The SMS outline similar procedures for establishing the upper bound for cleanup levels,

called the CSL:

WAC 173-204-560 (4) Cleanup screening levels. The cleanup screening level for a
contaminant shall be established as the highest of the following levels:
(a) The lowest of the following risk-based levels:
(1) The concentration of the contaminant based on protection of human health as
specified in WAC 173-204-561(3);
(i) The concentration or level of biological effects of the contaminant based on
benthic toxicity as specified in WAC 173-204-562 or 173-204-563, as applicable;
(iif) The concentration or level of biological effects of the contaminant estimated
to result in no adverse effects to higher trophic level species as specified in WAC
173-204-564; and
(7v) Requirements in other applicable laws;
(b) Regional background as defined in subsection (5) of this section; and

(¢) Practical quantitation limit.

RBTCs associated with the CSL (excess cancer risk of 10 or hazard quotient of 1) are

presented in FS Table 3-13 and are well below the SCOs for total PCBs and dioxins/furans.
The SMS defineg regional background as follows:

WAC 173-204-505(16)

Regional background means the concentration of a contaminant within a department-
defined geographic area that is primarily attributable to diffuse nonpoint sources, such as
atmospheric deposition or storm water, not attributable to a specific source or release. See
WAC 173-204-560(5) for the procedures and requirements for establishing regional
background.

sse-E P A-approved regional background

However, because

t {or the Fast Waterway area. regional backeround
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Cleanup Screening Levels

was 1ot considered in the development of the PRGs for the EW, The GSL-fortetal PCBeand

dioxins/furans mey-be-based-on regional-background eoncemirations- onee established:
Hewever-iln the absence of regional background concentrations, and because the risk-based
levels are below the SCO, the CSL hkas-
dioxin/furans.

: not been-established for total PCBs or

Ecology-is-owrrently-developing an-spproschso-collect-additional information-to-ssiablish

regional-background forshe Lower PBuwarnish-Waterway-{EDW - and-hes net-determined

hew-thiswill be-applied to the EW:
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4 ADJUSTMENT OF CLEANUP LEVELS

Torthe EW, the FS has established cleanup levels consistent with the 8COs for each of the

COCs. Cleanup levels were based on either BBTCs (¢PAHs) or natural backsround (PCBs,

dioxins/furans, and arsenic). For those cleanup levels based on natural backeround there is

the potential for post-remedial concentrations o remain above the cleanup level due to

regional influences. Beeause-regionsl-bockground-eoncentrations-heave net-been-determined

for the- BV and-she upper bound-for the clearup level {the G8L)-has not- been derermined;
the cleanup levels-in the FS-are set-at-the SCO-for-total PCBr-and dioxin
CERCLA

sihurans-As with

:. the SMS provides =

the SCO-based cleanup levels cannot be met. The following seciions

at condd be considered 1o jusily the adbastrosnt of the

discuss the site-specific factors th

tovhe 081

cleanup levels from the 5CC

However;if regional backeround concentrations-are established; then, following the SMS;
the-clesnuplevelsAs indicated in Section 9 -of the TS, 3 cleanup level maywill be adjusted

upward based on the following site-specific factors:

WAC 173-204-560(2)(a)

(ii) Upward adjustments. The sediment cleanup level may be adjusted upward from the

sediment cleanup objective based on the following site-specific factors:
(A) Whether it is technically possible to achieve the sediment cleanup level at the
applicable point of compliance within the site or sediment cleanup unit; and
(B) Whether meeting the sediment cleanup level will have a net adverse
environmental impact on the aquatic environment, taking into account the short- and
long-term positive effects on natural resources, habitat restoration, and habitat
enhancement and the short- and long-term adverse impacts on natural resources and

habitat caused by cleanup actions

sens-diseuss-the-site-opesifie-fvers-conddered-toadinssthe-eloanup-lovels
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Adjustment of Cleanup Levels

The technical possibility iz defined in-5MS-as follows:

X747 X7 AL SOR 2
(s~ Mz,

e T

some-amount-of undisturbed contaminated sediment will remain-in-surface sediments near.

structures-follewingremediation:

sstimate the lowest eoncentration that-would be techaically possible te-achieve for tetal

PCBe-atr-the-completion of construetion-The scenarie-was-developed-sssuming thet-ull
sngineerad-infrastructure sueh-ss-plersyengincered-smbankments- kevwavs,- bridges,wad-the

sommunicetien-coble eressingwould remain-dn-plece- Remeving and-reconstrueting the

Appendix A, Part 1 ~ Compliance with Sediment Management Standards November 2017
East Waterway Operable Unit Feasibility Study g 060003-01.101

ED_006289_00002619-00013



Adjustment of Cleanup Levels

infrostructure-assecisted-with-the EWwould reguire messive- modificetions-leugy
reconsiructing the West-Seattle Bridge, temperarily-closing-imporsnt-Goast-Gusrd-and -Port
of Beattle terminsls-eio-thot-would result-in-excessive disturbance to-essential public-end
private-infrostructure. Moresver; this scenario-assumed thet-remedistion-would be
performed-by dredping everywhere possible snd-included residusls- manegement re-dredging
passes-where-practicableso-further lower concentrationss Dredging was-assumed-30-be
followed by residusle-roansgement-eover-(RMGHn-most-locstions; end-was-assuined to-be

followed-by-in sitn-treatment-with-aetivated serben-inunderpier-and-keyway-aress where

RMG materiel conld net-beplaced due o stabtlity concerns and nevigetion depth
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Adjustment of Cleanup Levels

is-challenping-due to-access-limitotions-and-the presence ef hord viprap surfeces-und-rock
interstisesFhese greas were-assimed-to-be-dredged- by diver-assisted-hydraulic dredping;
followed by -a-thin plecerment-of in-situ-trestment-material to-reduce bisavailability of the
rematning sediment- The resulting post-consiruction concentration was-estimated to-be
298-petke-dw-fortotal PCBs- This-assumed-that-en-overage-of 10-em-(3.%-inches)-of sediments
wonld-rematn-in-place fellewing remedistion-dueto-the diffieultyof full remevel-on-viprap
slopes-and within reck interstices, followed by the miving of 7.6 e 3 inches)-ofin situ

sreavment-moteriel-{see residuals-calenlations presented 16 F5-Appendin B, Part-34g-Tn-sitn

tregvment-meterial-was also-assumed-to-reduce the bleavetlability of hvdvophebic-organde

t-considers the benefite o

viog-of b sivn breatrnent-material but this

sot-what i-be vetabt-basts-follovein
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Adjustment of Cleanup Levels

fusing-a-70% reduction-in-dry-weight concentrations)-was-estimated-to-be- 192 ugtke-Note
shat-the placement-of in-stin-treatinent material in-keyways presented-for this-evalusiionis
hypethetical to-suppert-thisevaluation: however-some keyway aress-ave-already-at-the
required-navigaiion-elevation-and placement-would not-be possible-tnsome-sress duete
navigatien requiremenis- In-addition;- long-term-effectivenessand siabilitv-of placement-nesr
setive-berthing areas-is highlyv- uncertain because ef propeller wash-(propwash)- but-was

sssumed-to-be-stable for-the purpese-of this analysis:

Arend
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Adjustment of Cleanup Levels

This-enalysis-demmonstrated theat-it-is nos-technieally possible to-schieve the nevarasl
background-based-5GG-for total PGBs- Considering oll of these sress together the site-wide
SWAG-hmmediately-following consirustion was-estimated to-be- 57 pglhe dw-for tetel PGBs;
with-an-effective bioavaileble conceniration-of 34-pelke-Note thes this post-construstion
SWAG- e the theoretical-lmit-of technical posstbilivy-As-disoussed-ahove, this-hypothetieal
SWAG-sssummes- that-construction-would-be completed-uniformlyseross the site-at-a single

potntin-time (oG instantansoushy)-therefore - this-enalysis doss not-vonsider the sedimens

mixing snd-exchange or ongoing sediment deposition that would oceur-over the timeframe
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Adjustment of Cleanup Levels

toward-the-net-inconing seditpent-concentrations-ever-thmeywhich-sre-ebhove natural
background-based-cleanup levels-and lowest-technically possible-schiovable concentration

for-rotal PCBs-and diexins/furans {see-next-line of evidence)

The second-line-of evidence-is-the- concentration of incoming sedimentsTable-dprovides the
ssiimated sverage sediment-input concentrations for the EW bused on inceming solids from
beth-upstream-{inchuding Green Riverand LW -and EW leteral dnputs. These
soncenirations-were-calouleted using a-weighted aversge of chemical concentrations based

on-inputs-entering the EW from the Green/Duwamish River; resuspended LDW bedded
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Adjustment of Cleanup Levels

dioxin/furans-{data-from-Duwamish/Diagenal-cap-onlv)-depending en-the-dataset
sonsidered:These-concentrations-exceed the natural-beckground-levels fortotal PCBeand
dipxinsfurons.- The vesultant venges-of concentrations from-oll- fovr of the datasete suggest
shat-it-is-ner-technically possible to- maintain the SCO-for total BCBs (35 ngtke dwi-end-may
or-may-net-be-possible to-mointsin the 560 for divsdns/furans Grpg TEQ ke dwi-in-the-leng

serm-in-thisregion-of Puget-Seund,-including the BV

The fourh line-ofevidence is-surface sediment-concensrations frore-Eliett- Bays-These dota

represent-ambient concentrations-in-Elliott Boy-which provides an estimoate-of depesited

B - o
West-Seattle- Cruter Elliott Bay-tnel
ofthe LDWFS-LARGOM-2011:

udes-the samples west-of the e See the-depiction-reAppendin §- Flaure J-3;
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Adjustment of Cleanup Levels

regional-backeround; enece established) would result-in slightlv-umaler adverse impeetson

the-gquatic-envirenmment from construction because the cleanup technologies needed to-meet
the-cleanup-levelsaweuld-be less-dntrusive-to-benthic-comnunitiesin some-grens-Hess

dredging-or-cappingl-end the-need foradditionslcontingenev-astions would-be-greetly
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Adjustment of Cleanup Levels

snd-diewinfurens,once-established, would reflect the-concentrations-of these-contaminants
incoming sediment-over the-long term. therebvaveiding urnecessary-adverse impasis-on
she-aguatic-envirenment-from-construction snd-ultimately resulting in-similer-or-improved
leng-termn-envirommental-benefits from-clesnup (e risk-reduction)- Fherefore, sediment
slearap-levels-based-on SCO-will result-innet-adverse tmpeets, which would-not-seevr-with

slearap-levels-that-ore-adiusted upward to-the GSL-based-en-regienal backeround:

If after evalusting lone-term monitoring trends, EPA doesn't expect the remmedy to comply
with the natural backeround-based PRGs, cGompliance with the SMS swillreguirecould be
accomplished through the adjustment of cleanup levels upward from the SCO to the CSL for
“the CSL
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Adjustment of Cleanup Levels
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Thisinformation couwld alse be used to-support
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Sediment Recovery Zone

Hmenitoring data-shows-cleanup-stondards-canpot-be-met-the-folloving oprions-are
avpitable-for-Feolog-ro-considers
Aot noncompliznse-is-due-to-BLE sources not-being sontrolled - additional source
control-may-ba-necessary:
-

H-noncomplisnes-is-due-to-contribution from othersourcesthat-are-notunder-the

responsidilit-orsuthority-of the PEE closure of the SRE -may-be-appropriate-or
adfustmnens-of the-cleanup-Jevel mav-be-appropiiare-Por-example:

a-Feology-may-consider-whether the cleanup Jevel shonld be-adjusted upwards

Heology-2017 Seetion 14.2.6)
-2 - Seettont4-d6;

&
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The PRGs in the EW FS have been developed under CERCLA to be consistent with SMS
(WAC 173-204-560). The selected alternative will meet the SMS ARAR over time by
achieving the SCO, sxby achieving the cleanup level after the establishment of a CSL and

upward adjustment of the cleanup level, or by establishment of a T waiver. If cleanup levels

are not achieved within 10 years following construction, then #k:

Because it is not known whether, or to what extent, the SMS ARARs for various COCs will
be achieved in the long term, or the timing of a potential regional background evaluation, &

T1 waiver or upward adjustment of the cleanup levels under the SMSthe-SMScomplisnce

mechanises is not justifiableselected at this time. The method used to comply with the SMS
ARAR will depend primarily on the timing of regional background evaluations for the EW

and measured site performance following construction.
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AECOM. 2012 Feasibility Study. Lewer Duwwamish Waterway; Sesttle, Washington. Fingl
Repert-Prepored-for bower Buwamish-Waterway Group-Oetober 3014

Flovd|Snider; 2018. Subject:- Requested 5-Year Review Package—Todd -Shipyards-Sediment
Operable Unit- Project- Number Tedd-NBL-Letter-to- Lynda-Priddy,
U:S-Environmental Protection-Ageney,-Region- 10-August 31,-2010:

King County- 2010 Pier 53-55-8ediment Cap-and-Enhoneed -Notural- Recovery-Aree

Remedistion-Preject- 2002 Data-and Final Repevty King-County-June 2016:
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